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a b s t r a c t

Identifying factors associated with COVID-19 vaccination acceptance among vulnerable groups, including
autistic individuals, can increase vaccination rates and support public health. The purpose of this study
was to determine differences among autistic adults who reported COVID-19 vaccination acceptance from
those who did not. In this study we describe COVID-19 vaccination status and self-reported preferences
among autistic adults and identify related factors. Vaccine accepters were more likely to report increased
loneliness during COVID-19, lived in more populous counties (p = 0.02), and lived in counties won by
President Biden in the 2020 US presidential election (p < 0.001). Positive correlations were found between
desire to protect others, concern about contracting COVID-19, and trusting vaccine safety (p < 0.001).
Concern about vaccine safety was common among the vaccine hesitant, while lack of concern about
COVID-19 overall was not. Identifying health promotion strategies based on self-reported, lived experi-
ences about COVID-19 among vulnerable groups is key for public health impact.
� 2022 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Identifying patterns of COVID-19 vaccination acceptance and
hesitancy among vulnerable groups is a critical and timely priority
that informs clinical practice and public health resource allocation
[1]. Autistic individuals have a higher risk of complications and
hospitalization from COVID-19 likely due to multiple co-
occurring medical and psychiatric diagnoses that require service
delivery in group settings [2–5]. Healthcare providers and advo-
cacy groups have called for COVID-19 vaccine prioritization of
autistic individuals given their increased risk for hospitalization
and longer length of hospital stays [6]. Preliminary research has
found that significant side effects are not associated with autistic
populations who received a COVID-19 vaccine [7]. However,
research identifying vaccination rates and vaccine acceptance or
hesitancy amongst autistic individuals is lacking. Delays in adding
autism as a condition for vaccine priority may further contribute to
inequities in vaccine access among this group [6,8,9]. Misinforma-
tion about COVID-19 vaccination is surging, particularly on social
media, and causing significant challenges to public health [10].
As attacks on COVID-19 vaccines dominate discourse amongst
the unvaccinated, it is clear that a robust public health strategy
is needed to continue progress toward minimizing the impact of
COVID-19 through reduced community transmission. The core fea-
tures of autism spectrum disorder (ASD) include social and com-
munication differences [11] and may contribute to this
population being more susceptible to vaccine misinformation and
therefore are a critical public health priority.

Understanding the reasons for vaccine hesitancy is crucial for
crafting public health responses tailored to specific populations
to maximize impact and ensure health equity. For autistic adults
specifically, stereotypes can paint an inaccurate and oversimplified
picture of the heterogeneity of the autism spectrum [12]. It is
imperative that lived experiences of autistic adults are prioritized
to ensure the breadth of the community is captured. Correspond-
ingly, the benefits of autism research are also maximized when
self-reported measures of autistic individuals are utilized, rather
than parent, caregiver, or other proxy reporters that are more com-
monly employed. Research demonstrates that there can be signif-
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icant discordance between autistic individuals and proxy reporters
[13]. This incongruence may be magnified further in vaccine
research, as parents of autistic children report significantly higher
levels of vaccine hesitancy [14]. Therefore, we investigated COVID-
19 acceptance and hesitancy among autistic adults and associa-
tions with demographic characteristics, COVID-19 impact, and
county-level contextual factors.
Table 1
Sample Demographic Characteristics by COVID-19 Vaccine Receipt Status.

Not received and not
planning to receive
(n = 37)

Received or
planning to
receive
(n = 131)

p-
value

Person-level
factors

Gender 0.82
Man 65% 70%
Woman 27% 23%
Other 8% 7%

Marital Status 0.92
Married 8% 8%
Never Married 92% 92%

Race/Ethnicity 0.93
Non-White 14% 13%
White 86% 87%

Medical
Insurance

0.89

Private 22% 21%
Public 78% 79%

Living
Arrangement

0.43

Family/
Roommate

84% 78%

Independent or
Other

16% 22%

Daily Routine 0.61
Change 84% 87%
No Change 16% 13%

Exercise Routine 0.22
Change 46% 57%
No Change 54% 43%

Medical Care
Access

0.13

Change 35% 23%
No Change 65% 77%

Loneliness 0.023
Increased 24% 45%
Same/Decreased 76% 55%

Age in years,
mean (SD)

30 (8) 32 (9) 0.36

County-level
factors

Pop. Density,
mean (SD)

768 (1882) 2122 (3428) 0.022

2020 Biden Vote
%, mean (SD)

41 (13) 53 (15) < 0.001
2. Methods

A subset of participants from the 2018 Pennsylvania Autism
Needs Assessment [15] of Pennsylvania adults aged 18 who agreed
to future contact were invited to participate in this study (n = 431).
In the 2018 PANA, all state residents enrolled in Medicaid with a
service claims or encounter for a primary autism spectrum diagno-
sis (ICD-9 299.XX or ICD 10 F84.X) received recruitment materials
by mail to participate in the survey [16,17]. An ASD diagnosis in
claims data has demonstrated high positive predictive value when
compared to community diagnoses or review by expert clinicians
[17,18]. In addition to the claims-based approach, potential
respondents to the 2018 PANA were also reached through ASD-
specific advocacy and policy organizations across Pennsylvania.
All participants needed to self-report a formal ASD diagnosis,
which was not verified by clinical interview. Responses were
reported by autistic adults, although respondents were able to
receive support to complete the survey from a caregiver if needed.
Analysis was conducted on individuals with complete responses to
items related to experiences with COVID-19 that were received
between March 29 and July 26, 2021 (n = 168, complete response
rate 39%). Compared with non-respondents, respondents were
more likely to be white (86.9% vs. 75.2%, p < 0.001).

Our survey included a set of 17 questions specifically related to
COVID-19 experiences, including vaccination acceptance, hesi-
tancy, and status (full survey attached in Supplementary Material).
Questions were incorporated from several surveys to measure var-
ious COVID-19 related constructs and were adapted to be more
accessible to autistic adults. Items related to COVID-19 impact
were based on the Coronavirus Impact Scale [19], which asks about
changes across various life domains, including stress, access to
care, and physical activity. The item assessing willingness to be
vaccinated was adopted from a Kaiser Family Foundation (KFF)
survey [20], which asked respondents to select from a list of rea-
sons that contributed to their vaccine willingness. Respondents
could also select items describing their hesitancy using concepts
based on a survey of perceived barriers to a COVID-19 vaccine from
Guidry et al. (2021) [21], which we adapted based on research
team consensus. Similarly, the question capturing vaccine accep-
tance was developed internally by the research team and agreed
through consensus. We used the COVID-19 Community Response
Survey Guidance from Johns Hopkins University [22] to inform
our item regarding loneliness, which asks whether the frequency
that respondents felt lonely during the pandemic had increased,
decreased, or remained the same compared to before the
pandemic.

We identified the COVID-19 vaccine acceptance group as those
who reported they had received at least one dose or were planning
to receive the vaccine, and the COVID-19 vaccine hesitancy group
as those who had not received at least one dose and did not plan
to receive the vaccine. We compared these groups by self-
reported gender, marital status, race/ethnicity, medical insurance
coverage, living arrangement status, and age. We identified
changes in daily and exercise routines, healthcare access, and lone-
liness during the COVID-19 pandemic. County-level 2010 US Cen-
sus population density and certified percentage of the 2020 US
presidential election votes won by President Biden were also
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included [23,24]. Comparisons were conducted using Chi-Square
analyses and T-tests. All analyses were completed using Stata ver-
sion 17.0 [25] and R version 4.1.1 [26]. Reasons for COVID-19 vac-
cination acceptance or hesitancy were ranked by frequency, and
co-occurrence was investigated with phi-coefficient [27] correla-
tion plots.
3. Results

78.3% of survey respondents reported that they had received or
were planning to receive a COVID-19 vaccine, with 55.4% reporting
that they had received at least one dose. In comparison, 42% of
adults in Pennsylvania received at least one dose of a COVID-19
vaccine as of April 2, 2021 [28], the sample median response date.
77.7% of adults in Pennsylvania received at least one dose as of July
26, 2021, the last date of sample data collection [29].

Respondents who reported increased loneliness during the
COVID-19 pandemic were more likely to accept COVID-19 vaccina-
tion. Higher population county-level density and percentage of
votes for President Biden in the 2020 US presidential election were
associated with a greater probability of accepting COVID-19 vacci-
nation (Table 1).
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The most frequent reason for accepting COVID-19 vaccination
was a desire to protect others from infection (73.3%). The most
common reason for vaccine hesitancy was concern about vaccine
safety (70.3%). Trusting vaccine safety and protecting others co-
occurred (correlation: 0.425, p-value: < 0.001), as did protecting
others and concern about getting seriously ill (correlation: 0.234,
p-value: < 0.001) (Fig. 1).
Fig. 1. Correlation Plots of Motivations for Receiving or Planning to Receive (A)
or Not Receiving and Not Planning to Receive (B) a COVID-19 Vaccine. The
magnitude of the phi coefficient representing a correlation between variables in an
intersecting row and column of the matrix is indicated by color. Coefficients with
p < 0.05 are indicated by a *. The percentage of the sample that indicated each
reason is shown in red next to the reason label. Blue shades represent a tendency
for the intersecting row and column reasons to both be reported, while red shades
represent a tendency for one to be reported when the other was not. The two
coefficients with p < 0.05 suggest that the co-occurrence was frequent enough to be
unlikely under the null hypothesis of no association.
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4. Discussion

This study presents timely information about COVID-19 vacci-
nation status, preferences, and opinions of autistic adults based
on their own lived experience. Self-reported information about
vaccination acceptance and hesitancy among autistic adults is crit-
ical to ensuring that public health strategies reach vulnerable
groups and promote health equity. Initial research has been limited
to vaccination hesitancy among parents of children on the autism
spectrum [14], which may be differentially impacted by the com-
plex history of vaccine safety and autism occurrence [30,31], and
there is a dearth of research directly engaging the growing group
of transition age youth and adults on the autism spectrum.

Many responses were collected in late March and early April
2021 when vaccine eligibility and availability was still limited.
The true vaccination rate by July 26, 2021 was likely between
55.4%, the percentage reporting they received at least one dose,
and 78.3%, the percentage receiving or planning to receive a vac-
cine. This rate is similar to or higher than the general population
in Pennsylvania (77.7%) as of July 26, 2021 [29], suggesting that
COVID-19 vaccination was a priority among autistic adult survey
respondents. The difference in vaccination rate among this study
sample as compared to the total Pennsylvania population (55.3%
vs. 42%) at the time of the median survey response date indicates
that vaccination of autistic individuals was prioritized as a result
of individual health preferences and possibly public health efforts.
A closer examination of Pennsylvania’s strategies to promote the
COVID-19 vaccination among autistic individuals and to the
broader population may support the identification of strategies
and best practices for replication in other states and for other pub-
lic health issues. Although our sample originated from one state,
Pennsylvania is a large US state and has a diverse range of rural,
suburban, and urban areas with political, cultural, and geographic
diversity that mirrors the country as a whole [32], suggesting that
it is plausible that the identified factors associated with vaccine
hesitancy and acceptance are generalizable. In 2020, 83.8% of the
Pennsylvania population age 18 and older was white, compared
to 86.9% of respondents in this study who reported they were
white [33]. Despite our survey’s broad representativeness, we rec-
ognize that ableism, racism, and other forms of systemic discrimi-
nation interact to produce complex barriers to health service
access among autistic adults who are also members of one or more
underrepresented groups defined by race/ethnicity, sexual orienta-
tion, gender, socioeconomic status, and other identities [34].

The desire to get a COVID-19 vaccination to protect others from
infection indicates that the risk for disease transmission may have
been effectively communicated to this group. The desire to protect
others from COVID-19 infection also demonstrates that valuing the
health of community members, families, and friends is likely a pri-
ority for this group. This finding is underscored by the positive
association of loneliness with COVID-19 vaccination uptake, rein-
forcing the social impact that COVID-19 mitigation efforts likely
had on autistic adults and suggests that loneliness was a motivat-
ing factor in seeking vaccination. Autistic adults were also willing
to receive the COVID-19 vaccination to protect others, which rein-
forces the importance of social connections as a motivating factor
[35]. It may also be that autistic individuals who value COVID mit-
igation strategies are more isolated than their peers. These findings
are important for crafting public health messaging about COVID-
19, other vaccinations, and potentially other health interventions
(such as handwashing or other disease control measures) to this
group. The impact of loneliness also suggests that re-emergence
into and engagement with communities is desired by autistic
adults, which may motivate vaccination acceptance in this group.
Research has found that despite social and communication
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differences that are a part of the autism experience, autistic adults
do desire social connections [36,37]. The suggestion that autistic
individuals do not desire social relationships is a longstanding
myth that fails to recognize the diversity of the autism community
and increased awareness of this is important for public health
communication [12]. This calls to action the need for supports in
the community, such as those funded by Medicaid through robust
home and community-based waivers, to be in place and available
in order to maximize the participation of autistic individuals in
their communities.

However, some factors appear to predict vaccine hesitancy
among autistic adults. Vaccine hesitancy has been a paramount
issue in the roll-out of COVID-19 vaccinations. Misinformation
about the COVID-19 vaccine has been a rampant public health
issue [10] and adults on the autism spectrum, given social and
communication differences that are core aspects of a diagnosis of
ASD [11], may be especially vulnerable to vaccine falsities being
shared as has been demonstrated in other populations [10]. The
decreased likelihood of COVID-19 vaccination among adults in
areas that voted less often for President Biden indicates that com-
munity characteristics, including urbanicity, healthcare access, and
political beliefs, likely impact autistic adults similarly to the overall
population. This finding points to the potential need for targeted
outreach strategies about COVID-19 vaccination in these commu-
nities. The intersection of political beliefs and adults with disabil-
ities is understudied and is a key area for future research to
support clinicians in developing informed clinical approaches and
implementing health interventions. For instance, the Centers for
Disease Control and Prevention (CDC) offers guidance for clinicians
to tailor messaging to individual needs and communication style
[38]. Clinicians from the University of Minnesota recently offered
a framework for clinicians to respond to vaccine misinformation
through data and collaboration [39]. Storytelling and visual images
have been found to be helpful tools for vaccine-hesitant parents
[40,41] and may prove especially useful for communicating infor-
mation to individuals with social and communication differences.
A lack of access to services as autistic adults age beyond the service
cliff [42] may exacerbate the impact of limited healthcare access in
rural areas or areas of provider shortages on not only COVID-19
vaccination, testing, and treatment options but also the supports
needed by this group to improve documented poor outcomes
across community engagement [43].

Concerns about vaccine safety outweighed the potential impact
of contracting COVID-19 in our sample. For instance, well over half
(70.3%) of those not planning to receive a COVID-19 vaccine were
concerned about the safety of the vaccines, and less than a third
(29.7%) said they were not concerned about contracting COVID-
19. This finding calls for enhanced health communication strate-
gies targeting people, including adults with disabilities, who lack
trust in the vaccine or development process. Information about
the vaccine development or approval processes may be needed
among this group and research on effective communication of this
information is likely needed as well. Adapted health promotion
approaches to address these needs are a priority area for future
research [44]. Integrating lived experiences maximizes the impact
and effectiveness of research [45], and incorporating self-advocates
on the autism spectrum at all stages of the research process,
including the design and interpretation of findings, is a fundamen-
tal next step for all future research, particularly on topics like vac-
cination where community buy-in is essential to optimal
outcomes. There may be unique opportunities to develop and test
strategies with autistic adults, as they frequently interact with ser-
vice providers and often live with families who may serve as infor-
mation delivery opportunities or challenges. However, there may
be disproportionate access to these service providers given the
documented service cliff and service access barriers documents
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among autistic transition age youth and adults [46–48]. Transdis-
ciplinary strategies may be needed to adopt and adapt health com-
munication advances for diverse populations, including those with
social and communication needs, for clinicians from other diseases,
including diabetes, cancer, and dental care [49]. Involving autistic
self-advocates across all avenues of information dissemination is
also vital to ensure accessibility, and it will be crucial for public
health officials to prioritize and proactively seek their input.

While this study and the findings are important and have many
strengths, it is important to acknowledge the limitations. One lim-
itation is that adults who completed the 2018 PANA through
recruitment from ASD advocacy organizations self-reported their
ASD diagnosis and it was not validated by clinical interview.
Another potential limitation includes the diversity of our study
sample. While there were no statistically significant differences
in race/ethnicity between respondents and non-respondents, it
should be noted that the modal respondent was a white male
approximately 30 years of age. Still, the proportion of respondents
of color was only slightly lower than the age-adjusted proportion
of persons of color in the state population. Given that COVID-19
has disproportionately impacted and exacerbated existing racial
and ethnic health disparities, it is important to consider how iden-
tity shapes vaccine willingness and hesitancy. Age is also an impor-
tant factor, especially given that older adults are at a higher risk of
complications from COVID-19 and may access public health mes-
saging differently from younger peers. Future research would ben-
efit from oversampling and further prioritizing the voices of
autistic people of color and older ages in all aspects of public
health, and particularly in COVID-19 research.

The findings from this study present important implications for
policy and practice. The successes of COVID-19 vaccination in
Pennsylvania, among autistic adults and to eligible populations in
general, and the reasons for vaccine hesitancy can be used to better
inform and prioritize health promotion materials and outreach
efforts. Continued efforts to mitigate vaccine misinformation [10]
will be especially critical to address concerns about vaccine safety
among this population. Timely research to support public health
efforts is needed, especially as the prevalence of autism continues
to increase. It may be that the social and communication compo-
nents of an autism diagnosis require distinct crafting of public
health messaging materials at the onset of a public health crises
to communicate information clearly. Public health communication
released to combat misinformation that has spread may also need
specific modifications. Social stories are a powerful tool for convey-
ing information to autistic individuals [50], and widespread rollout
of COVID-19 social stories, such as those from the Autism Services,
Education, Resource, and Training (ASERT) Collaborative [51], can
help provide accurate information through a visual and accessible
format. It remains unclear if or how the increased risk for co-
occurring medical or psychiatric diagnoses may impact vaccine
hesitancy or acceptance. Research demonstrates that most individ-
uals with chronic health risks have strong levels of COVID-19 vac-
cine acceptance, although 20% remain hesitant about vaccination
[52]. Identifying successful health communication strategies
regarding COVID-19 vaccination for vulnerable groups is a key
component of a comprehensive, national public health strategy. A
diverse array of dissemination strategies that incorporate the prin-
ciples of universal design and accessibility, meaning that the mate-
rials are created to be usable by everyone, are needed [53].
Organizations like the Autistic Self Advocacy Network (ASAN)
and the ASERT Collaborative have become hubs of COVID-19 infor-
mation for the autism community, housing videos, animations,
easy-read and plain language fact sheets, and public health com-
munication materials that not only are beneficial to autistic indi-
viduals but to a broader audience of those with and without
communication differences. Implementing similar strategies in
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COVID-19 vaccination outreach campaigns exemplified by ASAN
and the ASERT Collaborative can improve health outcomes, equity,
and supports clinicians and public health agencies in engaging
across diverse patient groups.
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